Abstract
Introduction

32
Norway is the leading producer of farmed fish in Europe with over a million 33 tonnes being produced each year (FAO 2012) , most of which is Atlantic salmon 
50
There may be physiological and morphological differences between diploid and 51 triploid individuals within a species and these differences may influence 2013) and such differences could be hypothesized to play a role in determining 58 the digestive efficiency and subsequent growth of fish that differ in ploidy status.
59
In this study, we compare the growth, condition and gut morphology (Relative .
143
At the end of the experiment (65 weeks of age), fish were anesthetized (MS222, were considered triploid when the ratio was 1.5 ± 0.1. The flow-cytometry data
169
were analyzed using CyFlow v. 1.2.1 software (©Pertthu Thero & CyFlow Ltd).
170
Genotyping
171
Genomic DNA was extracted from fin clips using an E-Z96 Tissue DNA Kit
172
(OMEGA Bio-tek, Norcross, GA, USA) following manufacturer's instructions.
173
Ten microsatellite loci were analyzed: Gmo3, Gmo8, Gmo19, Gmo34, Gmo35 
180
The PCR included an initial denaturizing step at 95°C for 15 min, followed by 22 weight and length were similar for the two ploidy groups throughout the 237 experiment (Fig. 1A-B) .
238
Body size, condition and gut morphology
239
Results from the last sampling (65 weeks of age) were analyzed for the M2xF3
240
family and for the remaining families (pooled) as two separate groups (dataset 241 2, Table 1 ).
242
M2xF3 family
243
For the M2xF3 family, differences in body weight and condition factor (K) were 244 found for diploid and triploid females at 65 weeks of age ( Fig. 2A, C) . Diploids
245
were heavier (371.2 ± 120.2 g vs. 298.4 ± 100.7 g, P < 0.05) and had higher K
246
(1.08 ± 0.07 vs. 0.93 ± 0.1, P < 0.001) than triploids. Body lengths were similar 247 for diploids and triploids (Fig. 2B) . Results of ANCOVA showed an effect of 248 body weight on HSI. Diploid females had higher HSI values than triploid females 249 (9.51 ± 1.24 % vs. 8.09 ± 2.17 %, P < 0.01), but no differences were found 250 between diploid and triploid males (Fig. 3A) . Both ploidy and gender had a 
261
Remaining families (pooled data)
262
Body weights and K of diploids and triploids were similar (Fig. 4A, C) . On the 263 other hand, triploid females were longer (36.46 ± 2.12 cm vs. 32.69 ± 3.75 cm, 
270
Female triploids had shorter intestines (RGL) than diploids: (1.08 ± 0.11 vs. 
299
In our study, the two half-sib families sired by male 4 resulted in opposite 300 contributions of diploid and triploid offspring ( and maternal half-sib families would be needed to investigate this in detail.
308
Diploids and triploids of the M2xF3 family showed similar growth throughout the 309 trial but there was a trend towards a higher body weight in favor of diploid 310 females at final sampling (Fig.1A , dataset 1) and this became significant when 311 all fish of this family were included in the analyses ( Fig. 2A, dataset 2 ( Fig. 2A) , diploid and triploid fish of the same gender performed similarly in the 333 pooled group of other families (Fig. 4A) . In our trial, the study of family and and grow-out phases.
353
In our study, the differences in HSI observed between diploid and triploid The presence of a significantly shorter intestine (RGL) and fewer pyloric caeca 381 in triploids compared to diploids (Fig. 3, 5 M2xF3 family (dataset 2) recorded at the last sampling (65 weeks of age).
558
Significant differences between ploidy groups of a same gender are indicated 559 by asterisks; (*) < P 0.05, (**) P < 0.01 and (***) P < 0.001. 
